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Li/CaO 负载型催化剂负载量为 1.25％时催化活性 强，并且可以重复使用 7 次。
氧化钙在酯交换反应后期与副产的甘油生成甘油钙，可起到均相催化作用。 
得到大豆油酯交换反应的工艺优化条件为：原料酸价≤1mgKOH/g，催化剂投
料量占油重 1％，反应温度 65℃，醇油摩尔比 6:1，高速剪切乳化机转速 6000r/min，
加入 5％的甲酯作为共溶剂。 




注：Cal-N, Ara-N 和 CaO-N 分别是指方解石、文石和氧化钙在氮气流中 800


















The catalytic performances of calcium oxides in the transesterification reaction of 
methanol and refined soybean oil have been evaluated in this study. The species of 
precursors and the loading amount of solid base catalysts were studied to obtain the 
best catalytic activity and reusability. 
 
The transesterification reaction parameters were investigated to assess the best FAME 
yield, including the reaction temperature, the reaction time, mass of catalyst, acid 
value of raw material, molar ratio of methanol and oil, the emulsification and 
cosolvent effect. 
 
Besides, some instrumental methods, such as XRD, RAMAN, BET, SEM, TG, 
CO2-TPD were used to reveal the matrix structure, the specific surface area, the 
thermo stability and the base strength of catalysts. Both the poisoning mechanism in 
the air atmosphere and the catalytic mechanism in the transesterification reaction of 
calcium oxides catalysts were also detailedly investigated to study the poison effect. 
 
Finally, the solid-acid catalyzed esterification reaction and the solid-base catalyzed 
transesterification reaction were combined together as a whole process. And a series 
of raw materials, including soybean oil, palm oil, soybean oil- fatty acid mixture and 
waste cooking oil, were tested to evaluate the reliability and stability of the process. 
 
The main results and observations from these studies are summarized as follow: 
The catalytic transesterification activities and the base strength both increase in the 
order CaO-N< Ara-N < Cal-N. When the Li loading was 1.25%, Li/CaO performed 
the highest catalytic activity which could maintain activity even after being reused 















glycerol by-product, and calcium glycerin was formed. Calcium glycerin could 
dissolve in the reaction medium and acted as a homogeneous catalyst.  
 
Various impacts of reaction conditions have been studied and the optimized reaction 
conditions were summarized as follow: the acid value of raw material was no more 
than 1mgKOH/g; the mass ratio of catalyst to soybean oil was 1%; mole ratio of 
methanol and oil was 6:1; the speed of emulsifying machine was 6000 r/min; and 5% 
FAME was added as cosolvent. 
 
Compared with Ara-N, Cal-N showed higher tolerance to the poison of air, which may 
be due to its quickly formed amorphous structure of calcium carbonate on the surface. 
Therefore, further carbonation of bulk CaO could be effectively prevented. Whereas, 
Ara-N is inclined to form a compact calcite-CaCO3 phase on the surface, and thus the 
catalytic transesterification reaction is blocked. 
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